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Observing current-driven switching of the magnetizations in ferromagnetic/nonmagnetic/ferromagnetic
(F/N/F) metal nanopillars is an exciting development in spin-polarized transport. Question: Can we
manipulate switching? Usually, minority electrons scatter more strongly. What happens, if we invert the
electron scattering in both F-layers so that majority electrons scatter more strongly? Py/Cu/Py (Py =
Permalloy = Nig,Fe, ) has usual scattering. Fig. 1 shows magnetoresistance (MR) (dV/dI vs magnetic field
H) and switching (dV/dI vs I). MR is normal—resistance (dV/dI) is lowest at large H, and switching is
normal—Ilarge positive I gives step increase in dV/dl. Fe(Cr)/Cr/Fe(Cr) (Fe(Cr) = Fe,, ,.Cr, ) has inverted
scattering. MR is still normal, but switching is inverted—Iarge positive I gives step decrease in resistance.
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Fig. 1. Py/Cu/Py data at 4.2 K, showing Fig. 2. Fe(Cr)/Cu/ Fe(Cr) data at 4.2 K,
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Technological Significance: Ferromagnetic trilayers (F/N/F) with current-flow perpendicular to the layers (CPP
geometry) are under serious consideration both for next generation read heads in computer hard drives and for bits in
high density magnetic random access memory (MRAM). Until recently, it was assumed that ‘writing’ (i.e., reversal of
the magnetization of one F-layer) of a magnetic bit in such an MRAM would be done via a localized external magnetic
field produced externally by an additional set of crossed wires. The new phenomenon of current-driven switching
provides a potentially exciting alternative, being able to ‘write’ an MRAM bit simply by passing a high pulsed current
through the F/N/F trilayer bit itself, with current in one direction switching the F-layer magnetization one way, and
current in the other direction switching it the other way. Such a process would both eliminate the need for additional
wires, and better localize the switching process.
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